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(54) SIMULATED WORKING METHOD/DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a simulated 
molding system and to eliminate the need of actually 
manufacturing a model. 

SOLUTION: An object protruding from the 
two-dimensional display face 3 of a liquid crystal or 
cathode ray tube to this side of an operator-side is 
three-dimensionally displayed. An operator makes the 
simulated work tool 7 to touch the stereoscopic picture 
or makes it intrude into it by using the tool 7. The 
position of the simulated work tool 7 is detected, the 
part to which the picture 5 that is stereoscopically 
displayed touches or into which the picture invades is 
deformed and it is corrected into the picture after work 
so as to display it. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The simulation processing approach characterized by what it displays that the three-dimension 
stereoscopic vision by the operator can do an objective image at the two-dimensional screen, and said 
part of the image displayed by said screen when it direct-contacts or the simulation processing tool 
which the operator grasped invades into the image by which stereoscopic vision is carried out on space 
which contacted or invaded deforms, and amends and displays on the image after processing. 
[Claim 2] When it direct-contacts or the simulation processing tool by which the objective image was 
displayed that three-dimension stereoscopic vision by the operator is made, and the operator grasped it 
to the two-dimensional screen invades into the image by which stereoscopic vision is carried out on 
space, Said part of the image displayed on said screen which contacted or invaded is deformed, it 
amends and displays on the image after processing, and the data of the three-dimension image which the 
body amended and was obtained are stored in memory. With this stored data The objective processing 
approach of carrying out the displacement drive of a processing tool and the body relatively by the three 
dimension, and processing a body. 

[Claim 3] The simulation processing approach characterized by molding directly on space by the 
simulation processing tool by which the virtual space which forms the stereoscopic vision image by the 
operator by displaying an objective image on the two-dimensional screen, and real space which 
processes a body by the processing tool which the operator grasped were directly realized in piles in the 
same space, and the operator grasped the stereoscopic vision image. 

[Claim 4] The memory which stores the three-dimension image data of the appearance of the body by 
which simulation processing should be carried out, A display means to display by turns the image of the 
body which has the two-dimensional screen, read the data stored in memory, and was seen by an 
operator's right eye and left eye to this screen, When it is the protection-from-light means with which it 
is equipped by the operator and which is arranged ahead of a right eye and a left eye, respectively and 
the image by the right eye is displayed by the display means, When the protection-from-light means of a 
right eye is made into translucency, and the protection-from-light means of a left eye is made into 
protection-from-light nature and the image by the left eye is displayed by the display means, In the 
three-dimension configuration simulation processing equipment which consists of a protection-from- 
light means which makes the protection-from-light means of a right eye protection-from-light nature, 
and makes translucency the protection-from-light means of a left eye, and a simulation processing tool 
grasped by the operator A contact/invasion detection means to detect that answered the output of a 
location detection means to detect the location of a simulation processing tool, and a location detection 
means, and direct-contacted or the simulation processing tool invaded into the image by which 
stereoscopic vision is carried out on space, Simulation processing equipment characterized by including 
an image data correction means to amend the data currently stored in memory so that the output of 
contact/invasion detection means may be answered and said part of an image which contacted or 
invaded may deform. 

[Claim 5] A means for a simulation processing tool to be formed in the circumference of each three axes 
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which intersect perpendicularly mutually possible [ an angular displacement ], and to detect the force by 
the operator of the circumference of each axis, In the image with which the output of a braking means to 
generate the damping force of the circumference of each axis, and a force detection means is answered, 
and stereoscopic vision of the simulation processing tool is carried out, when [ said ] it contacted or 
invades, Simulation processing equipment according to claim 4 characterized by including a means to 
generate and control the damping force by the braking means of the circumference of each axis so that 
the almost same reaction force as the time of an actual processing tool contacting or invading into a 
body with a braking means may occur in the same direction mostly with the actual condition. 
[Claim 6] The simulation processing equipment according to claim 4 or 5 characterized by to include the 
stereoscopic-vision image amendment means on which the stereoscopic-vision image which the operator 
was equipped with, answered the output of a view detection means derive the signal showing an 
operator's view, and a view detection means, amended the three-dimension image data currently stored 
in memory, and saw from an operator's view location displays with a display means. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses a simulation processing tool for the body on imagination 
with the application of the so-called computer graphics (abbreviated name CG) technique, gives direct 
molding on space, and relates to the approach of actually processing a body by this further, about the 
simulation processing approach and equipment which perform the so-called virtual (virtual) molding 
which can be displayed on real time in the form of which it complains to vision in three dimension. 
[0002] 

[Description of the Prior Art] As typical advanced technology, it is the design design by the model 
construction called the so-called mock-up. A model is actually manufactured and this advanced 
technology considers a design design, in case the oil tank of the appearance configuration of an 
automobile and a two-flower automobile and the configuration of a muffler are designed, for example. 
In this advanced technology, since a model is actually manufactured, the model which time amount and 
costs started and was once manufactured cannot be transformed, and redo does not hear. In addition, 
although the three-dimension configuration processing equipment which used computer graphics is 
indicated by JP,6-2001 1,A, the technique of performing configuration processing of a workpiece in piles 
directly is not indicated in a virtual space and real space. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the processing 
approach of the simulation processing approach of having enabled it to complain of bodies, such as a 
product, to vision in three dimension on real time, equipment, and a body, without actually 
manufacturing a model. 
[0004] 

[Means for Solving the Problem] This invention is the simulation processing approach characterized by 
what it displays that the three-dimension stereoscopic vision by the operator can do an objective image 
at the two-dimensional screen, and said part of the image displayed by said screen when it direct- 
contacts or the simulation processing tool which the operator grasped invades into the image by which 
stereoscopic vision is carried out on space which contacted or invaded deforms, and amends and 
displays on the image after processing. Moreover, when it direct-contacts or the simulation processing 
tool which this invention displayed that an objective image is made as for the three-dimension 
stereoscopic vision by the operator to the two-dimensional screen, and the operator grasped invades into 
the image by which stereoscopic vision is carried out on space, Said part of the image displayed on said 
screen which contacted or invaded is deformed, it amends and displays on the image after processing, 
and the data of the three-dimension image which the body amended and was obtained are stored in 
memory. With this stored data It is the objective processing approach of carrying out the displacement 
drive of a processing tool and the body relatively by the three dimension, and processing a body. 
Moreover, this invention is the simulation processing approach characterized by molding directly on 
space by the simulation processing tool by which the virtual space which forms the stereoscopic vision 
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image by the operator, and real space which processes a body by the processing tool which the operator 
grasped were directly realized in piles in the same space, and the operator grasped the stereoscopic 
vision image by displaying an objective image on the two-dimensional screen. Moreover, the memory 
which stores the three-dimension image data of the appearance of the body with which simulation 
processing of this invention should be carried out, A display means to display by turns the image of the 
body which has the two-dimensional screen, read the data stored in memory, and was seen by an 
operator's right eye and left eye to this screen, When it is the protection-from-light means with which it 
is equipped by the operator and which is arranged ahead of a right eye and a left eye, respectively and 
the image by the right eye is displayed by the display means, When the protection-from-light means of a 
right eye is made into translucency, and the protection-from-light means of a left eye is made into 
protection-from-light nature and the image by the left eye is displayed by the display means, In the 
three-dimension configuration simulation processing equipment which consists of a protection-from- 
light means which makes the protection-from-light means of a right eye protection-from-light nature, 
and makes translucency the protection-from-light means of a left eye, and a simulation processing tool 
grasped by the operator A contact/invasion detection means to detect that answered the output of a 
location detection means to detect the location of a simulation processing tool, and a location detection 
means, and direct-contacted or the simulation processing tool invaded into the image by which 
stereoscopic vision is carried out on space, As the output of contact/invasion detection means is 
answered and said part of an image which contacted or invaded deforms, it is simulation processing 
equipment characterized by including an image data correction means to amend the data currently stored 
in memory. Moreover, a means by which a simulation processing tool is formed in the circumference of 
each three axes which intersect perpendicularly mutually possible [ an angular displacement ], and this 
invention detects the force by the operator of the circumference of each axis, In the image with which 
the output of a braking means to generate the damping force of the circumference of each axis, and a 
force detection means is answered, and stereoscopic vision of the simulation processing tool is carried 
out, when [ said ] it contacted or invades, It is characterized by including a means to generate and 
control the damping force by the braking means of the circumference of each axis so that the almost 
same reaction force as the time of an actual processing tool contacting or invading into a body with a 
braking means may occur in the same direction mostly with the actual condition. Moreover, this 
invention is characterized by to include the stereoscopic-vision image amendment means on which the 
stereoscopic-vision image which the operator was equipped with, answered the output of a view 
detection means to derive the signal showing an operator's view, and a view detection means, amended 
the three-dimension image data currently stored in memory, and was seen from an operator's view 
location is displayed with a display means. 

[0005] If this invention is followed, an objective image will be displayed on the two-dimensional 
screens, such as liquid crystal or a cathode-ray tube, and a stereoscopic vision image will be formed in 
image space. An operator Grasp a simulation processing tool, and contact the image by which 
stereoscopic vision is carried out, or the simulation processing tool is invaded into a direct image on 
space. By this, realize directly real space which processes a body by the actual processing tool in piles in 
the same space as said virtual space, and the part into which the simulation processing tool of the image 
by which stereoscopic vision is carried out contacted or invaded is similarly deformed with it being 
actual. It can amend and display on the image after the processing, and simulation molding, i.e., 
simulation processing, can be performed in this way. All of cutting, deformation, addition, etc. are 
included with processing. In displaying that a body is made as for three-dimension stereoscopic vision to 
the two-dimensional screen Each image of the body seen by an operator's right eye and left eye is 
displayed on the screen of a display means by turns. When the protection-from-light means arranged 
ahead of an operator's right eye and a left eye, respectively is operated by turns to translucency and 
protection-from-light nature, for example, the image by the right eye is displayed on the screen When it 
enables it to see by the right eye by making the protection-from-light means of a right eye into 
translucency and the image by the left eye is displayed on the screen, it enables it to see by the left eye 
by making the protection-from-light means of a left eye into translucency. The mutual transfer operation 
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of the translucency and protection-from-light nature by such protection- from-light means is repeated in a 
short time below operator's human being's storage time. By this, the after-image effectiveness of human 
being's eyes can be used, and a body can form in an operator side from the screen the vision in the 
condition of having projected virtually, to the front. An operator grasps a simulation processing tool, 
direct-contacts or makes a simulation processing tool invade into that image by which stereoscopic 
vision is carried out on space, doing in this way and looking at a stereoscopic-vision image, and the 
three-dimension image data currently stored in memory amends so that said part of the image in which 
detects said contact/invasion and stereoscopic vision is carried out by detection of the location of this 
simulation processing tool which contacted or invaded may deform. In this way, the so-called virtual 
molding can be performed. In case an operator grasps a simulation processing tool and processes a body, 
a simulation processing tool is formed in the circumference of each three axes which intersect 
perpendicularly with mutual [ in a XYZ rectangular coordinate system ] possible [ an angular 
displacement ]. A simulation processing tool the damping force of the circumference of the axis in the 
image by which detects the force by the operator and stereoscopic vision is carried out with the braking 
means when [ said ] it contacted or invades It generates and the almost same reaction force as the time of 
an actual processing tool contacting or invading into a body controls to generate in the same direction 
mostly with the time as a matter of fact. Processing of the imagination body using the simulation 
processing tool by the operator can be considered as feeling near further much more actually by this. If 
this invention is furthermore follow , using the view detection means realize by a gyroscope sensor etc. , 
each look of an operator view , i.e. , an eye on either side , wants be locate , distance , a direction , an 
include angle , etc. from a view to the screen are detect , and even when an operator moves by this , the 
three dimension data currently store in memory will be amend so that the stereoscopic vision image 
which was able to took adjustment may be obtain . In this way, it is possible to manufacture bodies, such 
as a model which has the actual configuration for which NC (numerical control) processing equipment is 
operated and it wishes, using the three-dimension data after processing of the body currently stored in 
the obtained memory. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the perspective view simplifying and showing the 
simulation processing equipment of one gestalt of operation of this invention. By the two-dimensional 
screen 3 of the display means 2 realized by liquid crystal or a cathode-ray tube etc. with which the 
graphic workstation 1 corresponding to a stereo is equipped, an operator 4 can see the image 5 of the 
body by which it was indicated by three-dimension stereoscopic vision. This stereoscopic vision image 5 
can realize vision projected from the screen 3 to the operator 4 side, i.e., the left of drawing 1 , who is 
this side. 

[0007] An operator 4 grasps the simulation processing tool 7, direct-contacts or makes the piece 8 of 
processing invade into the stereoscopic vision image 5 on space by the hand 6. The part 9 in which the 
piece 8 of processing of the simulation processing tool 7 contacted or invaded into the stereoscopic 
vision image 5 is deformed by this, and a stereoscopic vision indication of the image after processing on 
the imagination is given. In this way, while forming the stereoscopic vision image 5 by the operator 4 in 
a virtual space by displaying the objective image 5 on the two-dimensional screen 3, the stereoscopic 
vision image 5 can be molded by the simulation processing tool 7 which the operator 4 grasped by 
realizing in the same space as the real space which processes an actual body by the actual processing 
tool by which the operator 4 grasped this virtual space. In this way, a virtual molding system is realized. 
[0008] In case drawing 2 grasps the simulation processing tool 7 and processes the stereoscopic vision 
image 5, it is the perspective view simplifying and showing the configuration for giving the feeling 
which was made to generate the reaction force at the time of the piece 8 of processing contacted or 
invading into the stereoscopic vision image 5, and was approximated to an operator's 4 hand 6 still more 
nearly actually. The base 1 1 is established in a fixed position and the end section of an arm 13 is 
prepared in the edge of the base 1 1 possible [ an an gular displacement ] possible [ an angular 
displacement ] around the 1st shaft 12. As for theofher end of this arm 13, the edge of another arm 15 is 
prepared with the 2nd shaft 14. The other end of an arm 15 is connected with a holder 17 with the 3rd 
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shaft 16. The simulation processing tool 7 is equipped with a holder 17 removable. The 1st shaft 12, the 
2nd shaft 14, and the 3rd shaft 16 have each three axes which intersect perpendicularly with both XYZ 
system of coordinates, and have composition in which an angular displacem ent is possible at the 
circumference of each of those axes. 

[0009] In order to detect the operating physical force by the hand 6 of the operator 4 of the 
circumference of each of these axes in relation to the 1st - the 3rd shaft 12, 14, and 16, the force sensing 
elements 18-20 shown in drawing 3 are formed individually corresponding to each shafts 12, 14, and 16, 
respectively. The processing circuit 21 realized with a microcomputer answers the output of these force 
sensing elements 18-20, and operates each shafts 12 and 14 and the braking means 22-24 established for 
every 16. The damping force by the braking means of the circumference of the axis of each shafts 12, 
14, and 16 is controlled by the processing circuit 21. It is made for the almost same reaction force as the 
time of an actual processing tool contacted or invading into a body by this to occur in the same direction 
mostly with the time as a matter of fact. Therefore, at the time of actuation of the simulation processing 
tool 7 in a virtual space, an operator can actually give an operator the almost same feeling as the real 
space which processes a body by the processing tool. 

[0010] Drawing 4 is the top view simplified for explaining the principle of virtual molding of one gestalt 
of above-mentioned operation of this invention. The image 27 of the body when seeing by the right eye 
and the image 28 of the body when seeing by the left eye are displayed on the screen 3 of the display 
means 2 by turns. The visual field theta 25 of a right eye 25 consists of visual field theta25b which looks 
at visual field theta25a which looks at the image 27 by the right eye, and the simulation processing tool 
7. The visual field theta 26 of a left eye consists of visual field theta26a which looks at the image 28 by 
the left eye, and visual field theta26b which looks at the simulation processing tool 7. The stereoscopic 
vision image 30 by the operator 4 is formed in a virtual space 29 by seeing each images 27 and 28 by 
turns by the right eye 25 and the left eye 26. In the real space 31 by visual field theta25b and theta26b, 
the simulation processing tool 7 grasped by an operator's 4 hand 6 can actually be seen through said 
protection-from-light means by the right eye and the left eye. In this way, by realizing display in the 
virtual space 29 by stereoscopic vision, and molding by the simulation processing tool 7 in real space 31 
in the same space 32, with the feeling of the actual molding actuation which grasped the simulation 
processing tool 7, the body 30 which is the virtual molding object which does not exist actually can be 
molded, and can be processed now. 

[001 1] The principle of virtual molding is explained below for molding in real space, and molding in the 
virtual space by the computer graphic technique according to this invention from a transparent 
transformation method. First, about molding in real space, with reference to drawing 5 , an operator 4 
grasps the actual processing tool 33 in a hand 6, processes the actual body 34, and does a molding 
activity in the real space 32 which is the actual world. An operator 4 looks at a body 4 and the 
processing tool 33 with both eyes 25 and 26, based on visual recognition of those physical relationship, 
moves a tool 33 and is performing molding actuation. 

[0012] Next, with reference to drawing 6 , the world of the virtual space which is the world of a 
computer graphic system is explained. In the world of this virtual space 29, in order to display the body 
35 of a three dimension on the screen 3 of the display means 2, the transparent transformation method 
shown in this drawing 6 is adopted. A camera 36 is used corresponding to the view which is the above- 
mentioned right eye 25 or above-mentioned left eye 26 in the real space 32 in drawing 5 , the projection 
image 37 of the three-dimension body 35 is built to the plane of projection corresponding to the screen 
3, and this projection image is displayed on it with the display means 2 at the screen 3. 
[0013] The principle of stereoscopic vision is explained with reference to drawing 7 . A solid image can 
be obtained by arranging cameras 37 and 38 for the notation to the screen 3 of the display means 2 in the 
world of a virtual space 29 corresponding to the both eyes of an operator's 4 right eye 25, and a left eye 
26, respectively, and picturizing the three-dimension body 35. In the system corresponding to a stereo, it 
has the function which displays by turns each stereoscopic vision image of two sheets obtained with 
cameras 37 and 38 on the screen 3. 

[0014] An operator 4 by controlling alternatively the protection-from-light means 39 and 40 arranged 
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ahead of a right eye 25 and a left eye 26, respectively as shown in following drawing 8 to translucency 
and protection-from-light nature While the image 27 by the right eye on the screen 3 can be seen 
through the protection-from-light means 39 by the right eye 25 and the image 27 is seen through the 
protection-from-light means 39 by the right eye 25, the protection-from-light means 40 is in the 
condition of having shaded. Moreover, a left eye 26 can separate and see the image 28 by the left eye 
through the protection-from-light means 40, and while seeing the image 28 by the left eye 26, the 
protection-from-light means 39 is in the protection-from-light condition. 

[0015] The three-dimension image data of the three-dimension body 35 picturized with cameras 37 and 
38 is stored in the memory Ml in this drawing 8 . It is used in order that the image data from this 
memory Ml may create each image data the object for right eyes, and for left eyes, it is transmitted to 
memory M2 for a display, in order to obtain the image for right eyes, that data is stored in the store field 
41 for right eyes in the compression image memory M3, and the image 27 by the right eye is displayed 
on the screen 3 by the display means 2. Moreover, similarly, for the display of the image for left eyes, 
the data is stored in the store field 42 of memory M3, and an image 28 is displayed on the screen 3 by 
the display means 2. 

[0016] By memory M3, the vertical direction of the image of the screen 3 is compressed into one half, 
and the data for two images are stored in one screen. In this way, the compression image stored in 
memory M3 is displayed by turns so that it is transmitted to the display means 2 as mentioned above, 
and it may be restored to the original image and stereoscopic vision may be made with the display 
means 2. 

[0017] Drawing 9 is drawing for explaining actuation of the display means 2 and the protection-from- 
light means 39 and 40. As shown in drawing 9 (1), the display means 2 reads the contents of a store of 
memory M3, and displays the image 27 by the right eye 25 in each display period Wl, at this time, the 
protection-from-light means 39 for a right eye 25 is opened, as shown in drawing 9 (2), namely, it is 
translucency, and the protection-from-light means 40 of a left eye 26 serves as protection-from-light 
nature, as shown in drawing 9 (3). In the next display period W2, the image 28 by the left eye 26 is 
displayed on the screen 3, at this time, the protection-from-light means 39 serves as protection-from- 
light nature, and the protection-from-light means 40 serves as translucency. An operator 4 can see the 
stereoscopic vision image 5 by displaying such display periods Wl and W2 by turns repeatedly. For 
example, it is Wl=W2=25msec and is chosen as a short time below the time amount which can acquire 
human being's after-image effectiveness. 

[001 8] The protection-from-light means 39 and 40 have the configuration in which it was placed 
between the translucency inter-electrode formed in the front face which counters both the substrates that 
consist of glass or synthetic resin etc. which has the translucency of a pair by liquid crystal, and an 
electrode is controlled by the stereoscopic vision control means 43 like drawing 9 (2) and drawing 9 (3). 
The glasses frame 44 shown in above-mentioned drawing 1 is equipped with the protection-from-light 
means 39 and 40 respectively corresponding to a right eye 25 and a left eye 26. 

[0019] Drawing 10 is the block diagram showing the electric configuration of one gestalt of operation of 
this invention shown in drawing 1 - drawing 9 . Based on the configuration data of the appearance of the 
three dimension of the body 35 stored in memory Ml, the processing circuit 45 realized with the 
microcomputer in the graphic workstation 1 corresponding to a stereo etc. performs transparent 
transformation to a right eye, in order to create a solid image, it displays it on the screen 3 of the display 
means 2, and performs transparent transformation to a left eye, and displays it on the screen 3. The data 
of each images 27 and 28 obtained by such transparent transformation are stored in memory M2, and a 
display is performed using memory M3. 

[0020] The synchronizing signal transmitter 46 for stereoscopic vision outputs electromagnetic waves, 
such as light which synchronized with the display periods Wl and W2, or a supersonic wave, as stated 
in relation to drawing 9 , and it gives them to the protection-from-light control means 43. The 
protection-from-light control means 43 controls the protection-from-light means 39 and 40 
corresponding to a right eye 25 and a left eye 26 to translucency / protection-from-light nature as 
mentioned above. In this way, an operator 4 can equip with the glasses frame 44, can see the 
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stereoscopic vision image 5 through the protection-from-light means 39 and 40, and can mold using the 
simulation processing tool 7. 

[0021] The location and posture of the simulation processing tool 7 which an operator 4 has in a hand 6, 
and grasps and operates in real space, therefore its piece 8 of processing are detected by the location 
detection means 47. The transmitter 48 which sends the signal showing the location and posture of a 
three dimension of that piece 8 of processing by electromagnetic waves, such as a supersonic wave or an 
electric wave, is built in and built into the piece 8 of processing of this processing tool 7. The location 
detection means 47 receives the signal from this transmitter 48, detects the location and posture of a 
three dimension of the piece 8 of processing as mentioned above, and gives them to the processing 
circuit 45. 

[0022] An operator's 4 glasses frame 44 is equipped with the view transmitter 49. This view transmitter 
49 has the gyroscope sensor 50 and the transmitting means 51. It generates with a signal wave or a 
supersonic wave etc. with which the location of the three-dimension real space which is the view of a 
right eye 25 and a left eye 26, and the direction of a look are expressed by work of the gyroscope sensor 
50, and this signal is received by the view receiver 52 formed in the fixed position. The input signal is 
given to the processing circuit 45. In this way, in the processing circuit 45, the direction of the three- 
dimension coordinate location which is an operator's 4 view, and a look, the distance between each eyes 
25 and 26 and the screen 3, etc. are detected. According to this, the above-mentioned transparent 
transformation is changed every moment, and adjustment of the physical relationship of the virtual body 
5 and the piece 8 of processing of the simulation processing tool 7 is taken. 

[0023] Drawing 1 1 is a flow chart for explaining actuation of the processing circuit 45. It moves from 
step al to step a2, and the view receiver 52 which receives the signal from the view transmitter 49 
detects the direction of the three-dimension coordinate location of a view, and a look, the distance 
between eyes 25 and 26 and the screen 3, etc. At step a3, the images 27 and 28 which should be 
displayed on the screen 3 are read from memory M3, and a solid image is displayed with the display 
means 2. At step a4, the output of the receiver 47 which receives the output of the transmitter 48 built in 
the piece 8 of processing of the simulation processing tool 7 detects the coordinate location and posture 
of three-dimension real space of the simulation processing tool 7. [ of the piece 8 of processing ] 
[0024] The force of each shafts 12, 14, and 16 by actuation of the simulation processing tool 7 is 
detected from detectors 18, 19, and 20, and the processing circuit 21 controls the damping force of the 
braking means 22, 23, and 24 by step a5 based on this. The processing circuit 45 includes the processing 
circuit 21 shown in above-mentioned drawing 3 . Reaction force occurs on shafts 12, 14, and 16 by work 
of these braking means 22, 23, and 24, and an operator 4 can acquire reaction force when that piece 8 of 
processing contacted or invades into the stereoscopic vision image 5, when grasping and operating the 
simulation processing tool 7. 

[0025] When performing cutting by the piece 8 of processing of the simulation processing tool 7 in step 
a6 is set up, it amends so that the stereoscopic vision image by the piece 8 of processing may be cut and 
shaved off by contact or invasion of the piece 8 of processing, and the three-dimension image data is 
stored in memory Ml . 

[0026] When deformation of the stereoscopic vision image 5 is performed by the simulation processing 
tool 7 in step a9, it moves to step alO, and images 27 and 28 are amended so that deformation of the 
stereoscopic vision image 5 may be performed, and the three-dimension image data is stored in memory 
Ml. When it is judged that a projection is furthermore added to the stereoscopic vision image 5 like a 
weld bead in step al 1, three-dimension image data is amended and it stores in memory Ml so that such 
a projection may be displayed on the stereoscopic vision image 5. When it cannot be beforehand 
processed by the simulation processing tool 7, an error output is carried out at step al3. 
[0027] Drawing 12 shows the configuration modification model of the stereoscopic vision image by the 
simulation processing tool 7. Drawing 12 (1) shows the time of cutting using the simulation processing 
tool 7, an image in case drawing 12 (2) deforms is shown, and drawing 12 (3) shows the stereoscopic 
vision image when adding a projection etc. The stereoscopic vision image before processing shown in 
the left of drawing 12 (1) - drawing 12 (3), respectively is amended by cutting, deformation, and 
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addition by the stereoscopic vision image shown in the method of the right, respectively. The three- 
dimension image data after this amendment is stored in memory Ml in step a8 of above-mentioned 
drawing 1 1 . Deformation is actuation which deforms by solving, although the configuration of the 
cutting edge of the piece 8 of processing of the simulation processing tool 7 is imprinted. With other 
gestalten of operation of this invention, there are cutting and junction as a class of virtual molding. This 
cutting is actuation which molds the material which carried out the rough configuration from the original 
material. Junction being cylindrical or the actuation which sticks ingredients, such as tabular, etc. on the 
surface of a material is said. 

[0028] Drawing 13 is drawing for explaining the algorithm of the form status change form at the time of 
cutting of the stereoscopic vision image in step a7 of drawing 1 1 . In drawing 13 , the cross-section 
configuration of the virtual body 30 performs hatching, and is shown. In the processing circuit 45, 
amendment of the stereoscopic vision image 5 is performed so that the lattice point P of the virtual body 
30 before processing may deform after processing by the piece 8 of processing of the simulation 
processing tool 7 at the lattice point PI of the virtual body 30. The amount of processings is shown by 
the reference mark 54. The direction of deformation may be the direction of the normal vector of the 
front face of the piece 8 of processing of the simulation processing tool 7, or you may be the coordinate 
shaft orientation from which the amount 54 of processings is obtained, and the direction of this 
deformation should just choose the optimal technique from the configuration of the finished product of 
the virtual body 30. 

[0029] As long as it follows other views of this invention, the processing circuit 45 may be made to 
realize the virtual major function to measure the dimension of the body molded in the virtual space. This 
can perform dimension measurement of the cross section of the arbitration of a molding object. You 
may make it attain the CAD base element technique which is the fundamental function which an 
available CAD tool has commercially still like curvilinear interpolation and a fairing function. 
[0030] The three-dimension image data of the finished product stored in memory Ml can be transmitted 
and stored in the memory of pocket forms, such as a floppy, for example, NC machinery can be 
equipped with this memory, and a finished product can be manufactured automatically. 
[0031] 

[Effect of the Invention] According to this invention, it becomes unnecessary to perform actual model 
construction described in relation to the above-mentioned advanced technology therefore, the failure of 
the model construction in the process of a design design of a product can be mitigated, and time amount 
and an effort can be reduced sharply. 

[0032] Moreover, according to this invention, since the failure of model construction is mitigated, the 
time amount which the design design of a product takes can be shortened. 

[0033] According to this invention, in performing simulation processing, the skilled skill is not needed, 
but a design design can be performed easily, and even if training is few men, a design design can be 
performed easily. 

[0034] According to this invention, since a three-dimension stereoscopic vision display is performed to 
the two-dimensional screen, the image supposing the finished product in the design stage of 
machineries, thing that was actually manufactured, and the that it is difference which goes away can be 
lessened as much as possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention uses a simulation processing tool for the body on imagination 
with the application of the so-called computer graphics (abbreviated name CG) technique, gives direct 
molding on space, and relates to the approach of actually processing a body by this further, about the 
simulation processing approach and equipment which perform the so-called virtual (virtual) molding 
which can be displayed on real time in the form of which it complains to vision in three dimension. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it becomes unnecessary to perform actual model 
construction described in relation to the above-mentioned advanced technology therefore, the failure of 
the model construction in the process of a design design of a product can be mitigated, and time amount 
and an effort can be reduced sharply. 

[0032] Moreover, according to this invention, since the failure of model construction is mitigated, the 
time amount which the design design of a product takes can be shortened. 

[0033] According to this invention, in performing simulation processing, the skilled skill is not needed, 
but a design design can be performed easily, and even if training is few men, a design design can be 
performed easily. 

[0034] According to this invention, since a three-dimension stereoscopic vision display is performed to 
the two-dimensional screen, the image supposing the finished product in the design stage of 
machineries, thing that was actually manufactured, and the that it is difference which goes away can be 
lessened as much as possible. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the processing 
approach of the simulation processing approach of having enabled it to complain of bodies, such as a 
product, to vision in three dimension on real time, equipment, and a body, without actually 
manufacturing a model. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view simplifying and showing the simulation processing equipment of 
one gestalt of operation of this invention. 

[Drawing 2] In case the simulation processing tool 7 is grasped and the stereoscopic vision image 5 is 
processed, it is the perspective view simplifying and showing the configuration for giving the feeling 
which was made to generate the reaction force at the time of the piece 8 of processing contacted or 
invading into the stereoscopic vision image 5, and was approximated to an operator's 4 hand 6 still more 
nearly actually. 

[Drawing 3] They are each shafts 12 and 14 shown in drawing 2 , and the block diagram showing the 
electric configuration for generating damping force for every 16. 

[Drawing 4] It is the top view simplified for explaining the principle of virtual molding of one gestalt of 
above-mentioned operation of this invention. 

[Drawing 5] It is drawing showing the condition of processing a body 34 by the processing tool 33 in 
real space 32. 

[Drawing 6] It is drawing explaining the world of the virtual space which is the world of a computer 
graphic system. 

[Drawing 7] It is drawing explaining the principle of stereoscopic vision. 

[Drawing 8] It is the simplified block diagram showing the electric configuration which realizes 

stereoscopic vision. 

[Drawing 9] It is drawing for explaining actuation of the display means 2 and the protection-from-light 
means 39 and 40. 

[Drawing 10] It is the block diagram showing the electric configuration of one gestalt of operation of 
this invention shown in drawing 1 - drawing 9 . 

[Drawing 11] It is a flow chart for explaining actuation of the processing circuit 45. 

[Drawing 12] It is drawing showing the configuration modification model of the stereoscopic vision 

image by the simulation processing tool 7. 

[Drawing 13] It is the sectional view showing the condition of carrying out cutting of the body 30 by the 
simulation processing tool 7. 
[Description of Notations] 

1 Graphic Workstation corresponding to Stereo 

2 Display Means 

3 Two-dimensional Screen 

4 Operator 

5 Image 

7 Simulation Processing Tool 

8 Piece of Processing 

9 Part Which Contacted or Invaded 
12 1st Shaft 
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13 Arm 

14 2nd Shaft 

15 Arm 

16 3rd Shaft 

18-20 Force sensing element 
21 Processing Circuit 
22-24 Braking means 

25 Right Eye 

26 Left Eye 

29 Virtual Space 

31 Real Space 

32 Space 

39 40 Protection-from-light means 

44 Glasses Frame 

47 Location Detection Means 

49 View Transmitter 

50 Gyroscope Sensor 

5 1 View Receiver 
M1.M2, M3 Memory 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
29- 35 




[Drawing 7] 

*>5<s> 026 
38- 




-3 
77 



(S> 025 



-28 



[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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